Regulation of mastoparan-induced increase of paracellular permeability in T84 cells by RhoA and basolateral potassium channels.
Mastoparan, a polypeptide known to activate heterotrimeric GTP-binding proteins, enhances the transport of Ca2+ and K+ across membranes. In the present study we investigated the influence of mastoparan on transepithelial resistance (TER) and on short circuit current (SCC) of the intestinal cell line T84. Mastoparan decreased the TER by 80% of baseline and induced a SCC of 8.34+/-1.38 microAcm(-2). The changes in paracellular conductance were estimated using the nystatin technique and showed that mastoparan increased the paracellular conductance 4-fold. Basolateral Cl(-)-free medium, or blockade of the basolateral Cl(-) uptake via the Na+/K+/2Cl(-) co-transporter with bumetanide, reduced SCC of T84 cells, but did not abolish the effect of mastoparan on the TER. Luminal addition of the Cl(-)-channel blocker DIDS or NPPB had no effect on the increase in SCC. In contrast, blocking the basolateral K(+)-channels by 2mM Ba2+ inhibited both the resistance decrease and elevation of the SCC, and further inhibited the mastoparan-induced increase in intracellular free Ca2. This indicates that mastoparan acts primarily via activating K+ channels with a secondary Cl(-) secretion and Ca2+ influx. Reduction of intracellular free Ca2+ did not alter the effect of mastoparan on TER. Stimulation with mastoparan led to a biphasic rearrangement of actin filaments and increased globular actin content in T84 cells. Depolymerization of actin filaments also correlated with inactivation of Rho-proteins, which are known regulators of the cytoskeleton. Mastoparan induced a 2-fold increase in GDI-complexed Rho. We conclude that mastoparan-induced changes in paracellular permeability are mediated via enhanced basolateral K+ conductance and Rho-protein inactivation. A secondary increase in intracellular Ca2+ or direct interaction of small GTPases with the cytoskeleton are likely mediators of the remodeling of the cytoskeleton with subsequent changes in paracellular permeability.